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With the rapid development of the national economy, industrial gas demand is 
growing; Gas manufacturing industry is facing a good opportunity for development. 
However, there are many kinds of gas cylinders, and most gas contained in the cylinder is 
flammable, explosive, poisonous and corrosive. Hence, the safety of production, storage, 
transport is very important. Nowadays, the management of gas cylinders is poor and 
backward, so there is low efficiency, high labor intensity, prone to error and other 
shortcomings.  
Current management of the gas cylinders is chaos, and the majority of enterprise 
information systems lack flexibility. From these two problems, this paper takes Gas 
Cylinder Management System in Xiamen Oxygen Factory as the background. Through 
taking advantage of the custom-built system and the general system, a development 
framework for information system is presented. Thus, the business change can be 
converted into the increase or decrease in business cell and the reengineering in business 
process. After that, this paper implements a Gas Cylinder Management System Based on 
RFID. 
At first, this paper gives a brief overview of RFID technology, pointing out the 
advantages which are better than other identification technology. The security 
mechanisms, data transmission integrity and anti-collision mechanisms are also taken into 
discussion. Then, after analyzing the reconstruction of information system, a development 
framework for enterprise-oriented information system is presented. Finally, this paper 
designs and implements the Gas Cylinder Management System in Xiamen Oxygen 
Factory.  
This system currently has passed the appraisal and put into use. The results show that 
this gas cylinder management system based on RFID standardizes the operations in 
factory, improves cylinder management and improves working efficiency. At the same 
time, this system helps the factory to achieve the gas cylinders dynamic tracking and asset 
management. As a result, this Scheme eliminates the illegal phenomenon and thereby 
































第一章 绪论 ................................................................................................... 1 
1.1 项目背景 ................................................................................................................ 1 
1.2 国内气瓶管理的研究和应用现状 ........................................................................ 1 
1.3 本文结构 ................................................................................................................ 2 
第二章 无线射频识别（RFID）技术 ......................................................... 4 
2.1 RFID 系统简介...................................................................................................... 4 
2.1.1 RFID 系统组成及分类 ................................................................................ 4 
2.1.2 RFID 技术的特点 ........................................................................................ 5 
2.1.3 RFID 设备的主要供应商 ............................................................................ 7 
2.1.4 RFID 的国际标准 ........................................................................................ 7 
2.2 RFID 系统的几个关键技术.................................................................................. 8 
2.2.1 RFID 系统的安全机制 ................................................................................ 8 
2.2.2 RFID 系统的数据传输完整性 .................................................................... 9 
2.2.3 RFID 系统的防碰撞机制 .......................................................................... 10 
2.3 RFID 技术的应用现状........................................................................................ 12 
第三章 面向企业的信息系统开发框架..................................................... 13 
3.1 信息系统可重构性分析 ...................................................................................... 13 
3.1.1 功能可重构性分析..................................................................................... 13 
3.1.2 数据可重构性分析..................................................................................... 14 
3.1.3 业务流程可重构性分析............................................................................. 15 













基于 RFID 的气瓶管理系统的设计与实现 
3.2.1 总体思路..................................................................................................... 16 
3.2.2 业务单元..................................................................................................... 17 
3.2.3 业务过程..................................................................................................... 18 
3.2.4 组装技术..................................................................................................... 19 
3.3 系统开发框架的设计方案 .................................................................................. 19 
3.3.1 用户层......................................................................................................... 20 
3.3.2 工作流平台层............................................................................................. 20 
3.3.3 业务库层..................................................................................................... 21 
3.3.4 基础层......................................................................................................... 21 
第四章 气瓶管理现状分析与解决方案..................................................... 22 
4.1 气瓶管理现状分析 .............................................................................................. 22 
4.1.1 工作流程现状............................................................................................. 23 
4.1.2 存在问题..................................................................................................... 24 
4.2 气瓶管理解决方案 .............................................................................................. 25 
4.2.1 改进后的工作流程..................................................................................... 26 
4.2.2 系统特点..................................................................................................... 28 
第五章 系统设计与实现 ............................................................................. 29 
5.1 软件系统设计与实现 .......................................................................................... 29 
5.1.1 系统设计..................................................................................................... 30 
5.1.2 系统实现..................................................................................................... 32 
5.2 硬件系统设计与实现 .......................................................................................... 43 
5.2.1 数据报文规范............................................................................................. 43 














第六章 总结与展望 ..................................................................................... 50 
6.1 全文总结 .............................................................................................................. 50 
6.2 工作展望 .............................................................................................................. 50 
[参考文献] .................................................................................................... 52 
作者硕士期间发表的论文 ........................................................................... 55 
附录     ..................................................................................................... 56 




























1 Introduction ............................................. 1 
1.1 Project Background............................................ 1 
1.2 Developing Status of Gas Cylinder Management.................. 1 
1.3 Thesis Organization........................................... 2 
2 RFID Technology .......................................... 4 
2.1 Introduction of RFID System................................... 4 
2.1.1 Elements and Classification of RFID System ............... 4 
2.1.2 Characteristic of RFID Technology ........................ 5 
2.1.3 Main Supplier of RFID Equipment .......................... 7 
2.1.4 International Standard of RFID ........................... 7 
2.2 Several Key Technology for RFID System........................ 8 
2.2.1 Security Mechanism for RFID System ....................... 8 
2.2.2 Data Transmission Integrity for RFID System .............. 9 
2.2.3 Anti-collision Mechanism for RFID System ................ 10 
2.3 Application Status of RFID Technology........................ 12 
3 Development Framework for Enterprise-oriented Information 
System ........................................... 13 
3.1 Reconstruction Analysis of Information System................ 13 
3.1.1 Function Reconstruction Analysis ........................ 13 
3.1.2 Data Reconstruction Analysis ............................ 14 













基于 RFID 的气瓶管理系统的设计与实现 
3.2 Idea on Construction of System Development Framework ......... 15 
3.2.1 Main Idea ............................................... 16 
3.2.2 Business Cell ........................................... 17 
3.2.3 Business Process ........................................ 18 
3.2.4 Assembly Technology ..................................... 19 
3.3 Design Scheme of System Development Framework................ 19 
3.3.1 User Level .............................................. 20 
3.3.2 Workflow Level .......................................... 20 
3.3.3 Business Level .......................................... 21 
3.3.4 Foundation Level ........................................ 21 
4 Developing Status and Resolvent Scheme of Gas Cylinder 
Management ....................................... 22 
4.1 Developing Status of Gas Cylinder Management................. 22 
4.1.1 Current Work Process .................................... 23 
4.1.2 Problems ................................................ 24 
4.2 Resolvent Scheme of Gas Cylinder Management.................. 25 
4.2.1 Improved Work Process ................................... 26 
4.2.2 Characteristic of System ................................ 28 
5 Design and Implementation of System ..................... 29 
5.1 Design and Implementation of Software System................. 29 
5.1.1 System Design ........................................... 30 
5.1.2 System Implementation ................................... 32 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
